In the model with the spontaneous breaking of chiral gauge symmetry, the vacuum structure for the pair of Higgs fields can cause the appearance of two generations of fermions.
Two generations of fermions, say, electron and muon, have identical properties with respect to a gauge interaction and differ by the mass values yet. In the Standard Model [1] the masses are caused by the spontaneous breaking of gauge symmetry [2] , so that the difference between the masses corresponds to the variation of Yukawa constants for the interaction between the fermions and Higgs fields. The values of those constants and the origin for the copying of generations are the problems, which are studied beyond the Standard Model.
Consider the chiral interaction of dirac spinor with the abelian gauge field A µ and Higgs field h
where L GF is the lagrangian of free gauge field (with a possible introduction of term fixing the gauge and the corresponding lagrangian for the Faddeev-Popov ghosts), L 0 is the lagrangian of Higgs field with a self-action and the gauge interaction, g is the Yukawa constant. At the spontaneous breaking of symmetry, the vacuum expectation of Higgs field is not equal to zero 0|h|0 = ηe iφ .
In the unitary gauge φ = 0, the fermion becomes massive
In the arbitrary gauge, it is convenient to use the method of auxiliary fields, so that, for example,
where
By the procedure, the kinetic term and the gauge interaction of f with the A field have not changed. Thus, one can see in (6), that, as one must expect from the unitary gauge (3), we have the field with the mass m = gη.
It is convenient to introduce the following fields
one has for these fieldsM
with the eigenvalues |λ| = m = gη. Now consider the analogous interaction with two higgses h 1 and h 2 . For the latter ones at the spontaneous breaking of gauge symmetry, the vacuum expectation values are equal to
where α is an arbitrary gauge parameter, φ is the difference between the phases of vacuum average values, so that this difference can be observable. Further, the introduction of fields (7) results in the appearance of fermion mass m depending on φ
If the self-action of Higgs fields is invariant over the phase difference φ (for example,
, then there is the continuum number of physical spaces, which are equivalent under the kind of gauge interaction. These spaces are parameterized by φ ∈ [0, π], and they have fermions with various masses (10), so that the fermion spaces interact due to the exchange by quanta of gauge massive field A µ .
The following situation is of a special interest: the phase difference φ is quantized (or it is a discrete value) because of some additional speculations on the interaction symmetry, which are beyond the given consideration.
Introducing the auxiliary fields (4), one gets
Consider the discrete (quantized) values
Then the real matrix M RL = M LR has the eigenvalues corresponding to the fermion masses
Thus, the pair of fermion fields, possessing the identical properties over the gauge interaction and having the different masses, appear as the result of interaction with the two kinds of vacua for the pair of Higgs fields, so that in this model the effect of two generations of fermions is caused by the structure of vacuum for the Higgs fields. From the practical point of view, equation (13) shows that the large splitting of fermion masses for two generations (e, µ) can be caused by no difference between the values of Yukawa constants for the interaction between the fermions and higgs. The mass difference can be the result of small splitting between the vacuum expectation values (at
Supposing m 1 /m 2 = m e /m µ , one finds that ∆η/η ≈ 1/103 ∼ α em , so that, probably, the splitting is of the order of radiative corrections. Thus, we have shown that at the spontaneous breaking of symmetry in the interaction of fermion field with the pair of higgses, the structure of higgs vacuum can cause the appearance of two generations of fermions as two kinds of the interaction with the vacuum.
Certainly, the construction of a realistic model for three generations of leptons and quarks is of a special interest beyond the scope of this paper. Note, that at η 1 = η 2 the mass matrix becomes symmetric under the permutations of its elements. This texture is usually referred to the "democracy" pointing out the equal contribution of different flavours [3] . The form provides the observed regularity of masses for the lepton and quark generations, as the single generation is heavy only, when two others can be considered to be massless in the leading approximation. An introduction of corrections breaking down the permutation symmetry allows one to get some relations for both the fermion masses and the elements of Cabbibo-Kobayashi-Maskawa matrix [3] .
